Occurrence of a barbiturate-inducible catalytically self-sufficient 119,000 dalton cytochrome P-450 monooxygenase in bacilli.
In a recent publication (Narhi, L.O. and Fulco, A.J.[1986] J. Biol. Chem. 261, 7160-7169) we described the characterization of a catalytically self-sufficient 119,000 Dalton cytochrome P-450 fatty acid monooxygenase (P-450BM-3) induced by barbiturates in Bacillus megaterium ATCC 14581. We have now examined cell-free preparations from 12 distinct strains of B. megaterium and from one or two strains each of B. alvei, B. brevis, B. cereus, B. licheniformis, B. macerans, B. pumilis and B. subtilis for the presence of this inducible enzyme. Using Western blot analyses in combination with assays for fatty acid hydroxylase activity and cytochrome P-450, we were able to show that 11 of the 12 B. megaterium strains contained not only a strongly pentobarbital-inducible fatty acid monooxygenase identical to or polymorphic with P-450BM-3 but also significant levels of two smaller P-450 cytochromes that were the same as or similar to cytochromes P-450BM-1 and P-450BM-2 originally found in ATCC 14581. Unlike the 119,000 Dalton P-450, however, the two smaller P-450s were generally easily detectable in cultures grown to stationary phase in the absence of barbiturates and, with some exceptions, were not strongly induced by pentobarbital. None of the non-megaterium species of Bacillus tested exhibited significant levels of either fatty acid monooxygenase activity or cytochrome P-450. The one strain of B. megaterium that lacked inducible P-450BM-3 was also negative for BM-1 and BM-2. However, this strain (ATCC 13368) did contain a small but significant level of another P-450 cytochrome that others have identified as the oxygenase component of a steroid 15-beta-hydroxylase system. Our evidence suggests that the BM series of P-450 cytochromes is encoded by chromosomal (rather than by plasmid) DNA.